DNA binding domains in Tn3 transposase.
Various segments of Tn3 transposase were fused individually to beta-galactosidase, and the resulting fusion proteins were examined for their DNA binding ability by a nitrocellulose filter binding assay. Analyses of a series of the fusion proteins revealed that the N-terminal segment of the transposase (amino acid positions 1-242; the transposase gene encodes 1004 residues in all) had specific DNA binding ability for the 38 bp terminal inverted repeat (IR) sequence, and the central segment (amino acid positions 243-632) had non-specific DNA binding ability. Further analyses of each of the two regions revealed that the N-terminal segment could be divided into at least two subsegments (amino acid positions 1-86 and 87-242), neither of which had specific DNA binding ability, but which both possessed non-specific DNA binding ability. The central segment included two subsegments (amino acid positions 243-289 and 439-505) with non-specific DNA binding ability. These results and other observations suggest that Tn3 transposase has several domains including those responsible for non-specific DNA binding, and a combination of two or more domains gives rise to specific DNA binding activity. The C-terminal segment of the transposase (amino acid positions 633-1004), which is very well conserved among transposases encoded by Tn3 family transposons, had no DNA binding ability. This segment may represent the main part of the catalytic domain responsible for the initiation step of transposition.